We take advantage of census data on 26 Swiss cantons with different educational institutions to determine the association of institutions with the intergenerational transmission of educational attainment. In particular, we test whether intergenerational education transmission is higher when children enter kindergarten and school at an earlier age and when tracking occurs at a later age. Generally, our evidence matches these hypotheses for both natives and immigrants. Intergenerational educational mobility is particularly positively associated with early kindergarten attendance and more so for immigrants than for natives. The results are robust to alternative specifications. Mean SD Mean SD Mean SD Individual indicators Highest parental education: Low 0.134 0.341 0.095 0.293 0.263 0.440 Highest parental education: Middle 0.702 0.457 0.772 0.419 0.472 0.499 Highest parental education: High 0.147 0.354 0.121 0.326 0.230 0.421 Highest parental education: Missing 0.017 0.129 0.012 0.107 0.035 0.183 Highest p. occ. position: Unemployed (0/1) (Ref.) 0.015 0.121 0.011 0.105 0.027 0.163 Highest p. occ. position: No training (0/1) 0.076 0.265 0.053 0.225 0.152 0.359 Highest p. occ. position: Low qualified blue collar (0/1) 0.054 0.226 0.055 0.229 0.050 0.219 Highest p. occ. position: Low qualified white collar (0/1) 0.157 0.364 0.167 0.373 0.127 0.333 Highest p. occ. position: Intermediate level (0/1) 0.200 0.400 0.214 0.410 0.156 0.363 Highest p. occ. position: Other self employed (0/1) 0.163 0.370 0.179 0.384 0.111 0.314 Highest p. occ. position: Academic / upper mgmt. (0/1) 0.118 0.322 0.120 0.325 0.110 0.313 Highest p. occ. position: Qualified self employed (0/1) 0.025 0.157 0.024 0.154 0.029 0.167 Highest p. occ. position: Top management (0/1) 0.035 0.183 0.034 0.182 0.037 0.188 Highest p. occ. position: Not employed / missing (0/1) 0.156 0.363 0.142 0.349 0.200 0.400 Female (0/1) 0.483 0.500 0.483 0.500 0.481 0.500 Religion: Christian (0/1) (Reference) 0.879 0.326 0.912 0.284 0.774 0.418 Religion: Jewish (0/1) 0.003 0.052 0.001 0.035 0.008 0.088 Religion: Islamic (0/1) 0.019 0.135 0.002 0.048 0.072 0.259 Religion: Other or no denomination (0/1) 0.086 0.281 0.073 0.260 0.130 0.336 Religion: No response (0/1) 0.013 0.113 0.012 0.108 0.016 0.126 No Siblings (0/1) (Reference) 0.074 0.261 0.070 0.255 0.085 0.279 One Sibling (0/1) 0.467 0.499 0.456 0.498 0.504 0.500 Two Siblings (0/1) 0.305 0.460 0.311 0.463 0.285 0.451 Three or more Siblings (0/1) 0.155 0.361 0.163 0.370 0.126 0.332 Cantonal institutions of interest Share of 4-years-olds in kindergarten 0.156 0.221 0.131 0.194 0.236 0.276 Average age at kindergarten 5.373 0.433 5.425 0.383 5.200 0.531 Age at school entry 6.472 0.422 6.497 0.421 6.388 0.414 School tracking 5.909 0.796 5.894 0.745 5.958 0.944 Cantonal proxy variables Elementary school expenditures per capita 0.861 0.329 0.843 0.322 0.920 0.342 Total education expenditures per capita 2645 320 2618 284 2734 406 Teachers per 100 inhabitants 1.205 0.269 1.187 0.247 1.262 0.326 Class size: primary school 19.90 0.757 19.89 0.770 19.94 0.713 Class size: secondary school 18.94 0.925 18.93 0.937 18.98 0.886 Population share with higher degree 0.099 0.035 0.095 0.032 0.113 0.038 Population share with university degree 0.051 0.023 0.049 0.020 0.060 0.028 Population Density (communal) 0.011 0.017 0.009 0.014 0.018 0.024 French speaking region (0/1) 0.220 0.414 0.196 0.397 0.300 0.458 Italian speaking region (0/1) 0.032 0.175 0.024 0.153 0.056 0.231
Introduction
Intergenerational transmission of education often indicates unequal access to education and, subsequently, to labor market opportunities (Black and Devereux 2011) . While countries differ substantially in intergenerational education transmission (e.g., Hertz et al. 1997 , OECD 2011 , we know little about the mechanisms underlying these differences.
Generally, educational mobility between generations appears to be determined by factors related to genetics, to parental behavior, and to specific institutions of education systems. We study the association of educational mobility with educational institutions. Our results may contribute to explain the substantial cross-country heterogeneity in education mobility.
This paper takes advantage of the heterogeneity in the institutions of 26 Swiss cantons to study intergenerational correlation patterns. Based on this heterogeneity we determine the individual and the relative contribution of age at (i) entry to kindergarten, (ii) entry to primary school, and (iii) secondary school tracking to intergenerational educational mobility. In addition, we investigate whether these patterns differ for natives and immigrants.
Various mechanisms may drive the association of educational institutions and intergenerational education mobility. Early entry to kindergarten and pre-school may improve subsequent educational outcomes particularly for youths from disadvantaged parental backgrounds for several reasons: early entry may stimulate cognitive capacities, transmit positive attitudes towards learning early on, improve self-esteem, and expose the children to the language later spoken in school (Currie and Thomas 1999, Heckman 2006) . 1 Similarly, entering school early may improve the learning environment particularly for children of less educated parents. If disadvantaged pupils receive additional support, the relevance of their parental background should diminish. Finally, tracking pupils in ability based school-types at a later age can affect educational mobility; at a later age of tracking more information on scholastic aptitude is available and reduces the probability of misallocating pupils. If children are tracked early parents interfere and teachers take parental background as a signal of pupils' ability (van Elk et al. 2011 , Brunello and Checchi 2007 , Jürges and Schneider 2011 .
This study contributes to the literature on several counts: first, while already prior analyses studied the contribution of institutional factors to intergenerational education transmission these analyses typically focus on single characteristics of the educational system and evaluate their relevance in separation. For example, Elder and Lubotsky (2009) evaluate the effect of Kindergarten enrolment age on educational attainment and conclude that higher age at Kindergarten entry increases socioeconomic differences and reduces educational mobility; Currie (2001) looks at public preschool programs and argues that early schooling may equalize educational endowment differences; Hanushek and Woessmann (2006) study the impact of early school tracking and find that it reduces educational mobility. We go beyond these studies by evaluating the contribution of different institutional features jointly and in a comparative perspective. 2 Second, since institutional frameworks may affect subgroups of the population differently we study the entire population as well as natives and immigrants, separately.
Third, we solve two methodological problems that plague the literature on the effects of age at kindergarten or primary school entry on educational attainment. The first problem is the endogeneity of age at entry at the individual level. Here, we take advantage of exogenous variation in entry age requirements across 26 Swiss cantons. The second problem consists of the empirical challenge to separate the effects of age and age at entry on educational attainment. We address this problem by investigating educational outcomes that are not agespecific: given the Swiss secondary schooling system with ability-based tracks, we use attendance of the most academically oriented track as our outcome of interest. After all, the discrete track choice is not determined by pupils' age. We study educational mobility as the correlation between parental education and child secondary school track enrollment. Finally, we compare institutional features within a given country. This allows us to be confident that the measured correlations indeed reflect institutional differences. In contrast, in cross-national comparisons numerous institutions and culture in general differ between comparison groups and may affect the outcomes of interest.
Our results confirm the hypotheses regarding the correlation patterns of the three institutional features with educational mobility independent of whether the institutions are considered separately or jointly: intergenerational educational mobility is higher when children enter kindergarten and school earlier and when tracking occurs at a later age. In comparison, the age at enrollment in kindergarten is most closely associated with educational mobility. The effect is substantially stronger for immigrants than for natives. Clearly, these results are of immediate policy relevance if equal opportunity is on the political agenda.
The next section describes the Swiss education system, reviews the relevant literature, and states our hypotheses. Section 3 describes the data and first correlation patterns before it outlines our empirical approach. The results and robustness tests are presented in sections 4
and 5 before a conclusion is drawn in section 6.
Background: institutions, literature, and hypotheses 2.1 Institutional background
In Switzerland, the responsibility for the education system is divided between the national government, cantons, and municipalities. While the national government only regulates the timing of the school year and quality requirements, cantons administer the institutions of the educational system. Cantons can transfer competencies to the municipal level which typically is responsible for pre-school, primary, and lower secondary education.
Most children attend a public kindergarten for up to two years free of charge. They are usually enrolled at age 4 or 5; in rare cases they may start already at age 3 (Bildungsbericht Schweiz 2010). Compulsory education lasts for 9 years, divided into a primary and lower secondary level (see Figure 1 for a depiction of the Swiss educational system). Generally, children enter primary school between the ages of 5 and 7 and remain there between 4 and 6 years. Then, they are tracked into different types of secondary school which they complete after grade 9. Afterwards the majority takes up an apprenticeship lasting between 2 and 4 years. Alternatively, a variety of other vocational or general schools offer training either for specific occupations or to prepare for other specialized schools. Individuals aiming at a university education attend advanced school for another 3 to 4 years after grade 9. After completing advanced school they can transfer to university. Table 1 we use information from a survey of cantonal education departments on the average age at school entry for the early 1990s. In these cases we use the midpoint of the provided interval. Column 4 of Table 1 presents administrative education statistics on the cantonal grade of tracking as of 1995 (EDK 1995) . Within Switzerland tracking grades vary between the earliest tracking at grade 5 and the latest at grade 9. The majority of cantons use grade 6 as the first year of tracked instruction.
Literature and hypotheses
Most of the empirical literature on educational mobility focuses on the causal effects of nature (genes) and nurture (parenting behavior). Important contributions are, e.g., Black et al. (2005) or Björklund et al. (2006) who use natural experiments or compare adopted and biological children to study the causal effect of parents' on child education. 3 The literature on institutional features of the education system typically studies single institutions in separation.
Next, we survey prior contributions on the correlation between educational mobility and age at kindergarten entry, school entry, and tracking. Then we discuss the literature comparing educational mobility across population groups.
A number of contributions look at the age at kindergarten entry and its effects on educational attainment and mobility. Datar (2006) finds significant positive causal effects of delayed kindergarten entry on test score trajectories. The positive effects are larger for at-risk than for low-risk children in the U.S.. Elder and Lubotsky (2009) show that it is not the advanced age that makes those children more successful in school who went through kindergarten late, but instead their accumulated pre-kindergarten experience. These authors show-contrary to Datar (2006) -that a higher age at kindergarten entry increases socioeconomic differences and reduces educational mobility. Similarly, Deming and Dynarski (2008) suggest that postponing kindergarten and school entry increases inequality because unequal backgrounds predominate longer in a child's life. Currie (2001) surveys the evidence on preschool programs without attention to their timing. She concludes that preschool programs particularly benefit disadvantaged children and thus may contribute to balance differences in educational starting conditions prior to school entry (for similar findings see Magnuson et al. 2007 ). Based on this brief review we hypothesize that early enrollment in kindergarten enhances educational mobility and is of benefit to disadvantaged children (hypothesis H1).
A broad empirical literature studies the causal effect of age at school entry on educational attainment and mobility. The three contributions by Bedard and Dhuey (2006) , Puhani and Weber (2007) , and Fredriksson and Öckert (2005) using cross-country, German, and Swedish data, respectively, show that later school entry improves educational outcomes. Bedard and Dhuey (2006) show that the correlation of age at school entry and high parental socioeconomic status in the U.S. increases inequality in educational outcomes: those with high socioeconomic status start school later and reap the double advantage of their parental background and advanced relative age. Puhani and Weber (2007) identify the causal effect of age at school entry in Germany based on the month of birth. Fredriksson and Öckert (2005) provide a similar analysis for Sweden. Both papers suggest that absolute age rather than being older than one's peers drives the positive age effect on attainment. 4 So far, the literature has not discussed the effect of age at school entry on educational mobility. Nevertheless, as entering school early may reduce the variation in learning-relevant preschool experience, our second hypothesis (H2) is that early enrollment at primary school enhances educational mobility and supports the disadvantaged.
Woessmann (2009) The literature discussed so far studies the average correlation between institutions of the educational system and educational attainment and mobility. Another set of contributions addresses whether a given institutional framework affects natives and immigrants in the same way. Gang and Zimmermann (2000) compare intergenerational correlation patterns in educational attainment for natives and second generation immigrants in Germany and find that these patterns differ substantially. They confirm intergenerational correlation in education only for natives. Nielsen et al. (2003) , Bauer and Riphahn (2007) , and Aydemir et al. (2008) obtain similar evidence for Denmark, Switzerland, and Canada, respectively, where the association of educational attainment between parents and their children is much stronger among natives than among second generation immigrants. The authors hardly discuss rationales to explain this heterogeneity in educational mobility. 5 Aydemir et al. (2008) point out that immigrant educational mobility in Canada declines once third generation immigrants are considered. Bauer and Riphahn (2007) investigate to what extent observable characteristics can explain the intergenerational transmission patterns for native and immigrant subsamples. Their rich specification accounts for about one third of the unconditional educational correlation, with slightly different patterns for natives and immigrants. However, they neglect institutional heterogeneities, which we address in this study. We hypothesize (H4) that institutions affect natives and immigrants differently, where native educational mobility may be more closely related to educational institutions than immigrants'. The next section describes the data and approach to test our four hypotheses.
Data and empirical approach

Data
Our analysis requires individual and cantonal data. For individual information we use the Swiss census of 2000 which covers the entire population of Switzerland. In order to measure intergenerational correlation in educational attainment we code educational outcomes for Swiss born youths and their parents. We focus on the group of 17-years-olds, i.e. the birth cohort of 1983. At age 17, track choice is completed and provides an indicator of educational attainment. In addition, the 17-years-olds are most likely to still live in the parental household; this is important because the census data allow us to connect parent and child observations only if they reside in the same household. After dropping observations with missing information on parental characteristics and on regional identifiers our sample consists of 61,676 observations, which represents 89% of the population of Swiss-born 17-years-olds. 6 important determinant of the achievement gap between natives and Turkish second generation immigrants in Switzerland. 6 Out of 70,598 Swiss born youths, we cannot match parental information in 7,781 cases, typically because the youth indicated not to be the child of the household head. In 282 cases information on the type of school attended is missing and in 859 cases municipal identification cannot be provided. Overall the distribution of educational attainment among youths and their parents in our sample matches aggregate statistics.
We consider individuals as natives if they have no parent who was born abroad (N=47,250).
Those Swiss-born 17-years-olds with at least one parent who was born abroad are in our sample of second generation immigrants (N=14,426).
The dependent variable describes the educational choice of the 17-years-olds. We categorize low, middle, and high education paths. Those who did not complete mandatory school or who are not pursuing continued education are coded in the low education group.
Those who completed mandatory school and continue with vocational training or any school other than advanced school are coded in the middle group and those in advanced secondary school (cf. Figure 1 ) or already pursuing university education at age 17 are in the high education group.
Similarly, parental education is coded using four possible outcomes: high, middle, low educational degrees, and information missing. In our baseline estimations we consider the highest of paternal or maternal education as parental outcome. Table 2 describes the distribution of educational outcomes for our sample of Swiss born youths and intergenerational correlation patterns. Overall, we observe 10, 65, and 25 percent of youths in low, middle, and high education, respectively. More than 68 percent of natives attend middle education. In contrast, immigrants are substantially more likely to attend the low and high education tracks with only 55 percent in middle education. Youth educational choice is highly correlated with parental education: the probability to attend high education among children of low educated parents is one sixth of the same probability measure for children of highly educated parents. This relative disadvantage is larger among natives (about one tenth) than among immigrants (about one fifth), which confirms the internationally observed pattern of higher mobility among immigrants.
In our estimations we consider a set of individual and household level control variables gathered from census data. Besides highest parental educational degree we control for highest parental occupational position, parental age, child sex and religion, and the number of siblings. Table 3 shows summary statistics. Table 1 already presented indicators of cantonal education regimes. The indicators describe educational institutions that were in place when the 1983 birth cohort attended kindergarten and secondary school. In addition to these institutional features we consider a set of cantonal indicators to control for additional and otherwise unobserved heterogeneity at the regional level. We measure cantonal education expenditures, the availability of teachers, average class size in primary and secondary schools, the average educational attainment of the cantonal population, the language spoken in the region, and the population density in the municipality. The bottom half of Table 3 provides descriptive statistics.
Model and empirical approach
We are interested in intergenerational educational mobility and its heterogeneity across institutional regimes for both natives and immigrants. Table 2 showed the unconditional intergenerational correlation patterns of education outcomes. In order to measure the association of educational mobility with institutional features and to test whether this association is robust to controls for composition effects at the household and regional level we estimate multivariate regression models.
The dependent variable describes the educational track attended (Y) by a 17-years-old.
Its correlation with parental education (PE) yields the extent of intergenerational education transmission. In addition to parental education we control for individual, household, and regional characteristics (X) as well as for institutional indicators (Inst). These institutional indicators describe the educational regime that the individual experienced when attending kindergarten and school. We assign the institutional features of the canton where the individual is observed to live in 2000 assuming that the person has not moved. 7 We 7 The census data inform about whether an individual changed the canton of residence in the preceding five years. 98 percent of the observations in our sample indicate that five years ago they lived in the same canton. Therefore measurement error related to changing the characterize cantonal institutions using the age at kindergarten and school entry and the age of tracking and add interaction terms of parental education and institutional indicators (PE @ Inst) to the model. The estimated coefficients (d) show whether institutional regimes are correlated with intergenerational mobility. We use a multinomial logit model to estimate the parameters a-d of our empirical model (see equation 1). , represents an extreme value distributed error:
Equation (2) describes the intuition of the estimated intergenerational educational mobility including the potentially modifying effects of institutional regimes (the true marginal effect in the non-linear model is slightly more involved). If the coefficient vector 'd' is statistically significant educational mobility varies with institutional background. Without further assumptions, the marginal effect in equation (2) can be interpreted as an intergenerational education correlation. The coefficient vector 'd' can only be interpreted as the causal effect of institutional regimes on educational mobility if the regional institutional regime (Inst) is exogenous in equation (1). This requires both, that families do not sort into cantons based on educational institutions and that regional institutional heterogeneity is uncorrelated with the characteristics of resident families or educational demands of the population.
The potential endogeneity of the regional institutional regime can be interpreted as an omitted variables problem: the observed institutions could be correlated with the error term due to a lack of controls for those cantonal characteristics that both, cause families to sort across cantons and generate the observed policy responses. We address this omitted variables problem using a range of proxy explanatory variables (see bottom panel of Table 3 ). The cantonal indicators of, e.g., education expenditures, class size, and overall population educational attainment may be correlated with the unobserved mechanisms that we would like to control for. To the extent that our proxy measures are able to control for the relevant canton of residence should be minor.
unobserved underlying mechanisms we can solve the endogeneity problem that certainly plagues all studies identifying institutional effects based on comparisons within an individual country. 8
Our analysis proceeds in three steps. In step one we estimate separate models for each of the three institutional indicators. This yields results that are comparable to the literature studying single institutional features. 9 In step two we consider the three institutional features jointly. This allows for possible interactions of cantonal institutions and yields comparable indicators of their correlation with educational mobility. In step three of our analysis we repeat step two separately for the native and immigrant samples.
Baseline estimation results and predicted patterns
Separate institutions for the entire population
In step one of our empirical analysis we determine the association of intergenerational education mobility with institutional features in separate estimations, i.e., disregarding potential correlation patterns between the institutions. Our multinomial logit models of youth educational attainment control for parental education, cantonal institutions (i.e., share of 4years-olds attending kindergarten, age at school enrollment, or grade at tracking), their interaction terms, and a vector of controls (X). We do not present the estimation results to save space (available upon request). In all three estimations the coefficients of the interaction terms between parental education and educational institutions were jointly statistically significant. This confirms that the three institutions modify educational mobility, when 8 For critical comments on this type of approach see Hanushek and Woessmann (2006) or Betts (2011) . However, Betts (2011, p. 347) concludes: "On the other hand, acrosscountry studies may suffer from greater omitted variable bias than studies using variation within a country, because of greater unobserved heterogeneity across countries than across areas within a country." Similarly, Woessmann (2010) stresses the advantages of using country-specific data. 9 These separate results repeat institution-specific analyses in Bauer and Riphahn (2006 , 2009 . However, here we apply a single specification for all three institutions and consider a much wider set of proxy variables to account for unobserved cantonal heterogeneity. considered separately. Also, the controls for cantonal characteristics are jointly highly statistically significant in all three estimations, confirming the relevance of cantonal heterogeneity. 10 In order to determine and interpret magnitude, direction, and statistical significance of the institutional association with educational mobility we predicted the probability that a pupil attends higher education at age 17 by parental educational background and for different institutional features. The results, including bootstrapped standard errors of the predicted probabilities and their differences, are summarized in the three panels of Table 4 . Columns 1-3 present the predicted probability of attending advanced education at age 17 with low, middle, and high parental educational background. 11 In Panel A we set the possible kindergarten entry regime to three possible outcomes: late entry to kindergarten, i.e., no children in kindergarten at age 4 (line 1), average age at entry to kindergarten (line 2), and early entry, i.e., a high share of 4-years-olds in kindergarten (line 3). Next, we calculate the difference in the predicted probabilities of attending higher education (shown in columns 1-3) for each of the three kindergarten scenarios. Columns 4 and 7 present these absolute and columns 10 and 13 relative differences, which measure the relevance of parental background and thus indicate the extent of educational immobility. The differences are highly statistically significant. In the subsequent columns we investigate the heterogeneity of parental education effects across institutional regimes. The entries in columns 6, 9, 12, and 15 in Panel A compare intergenerational mobility in scenarios of late (line 1) and early (line 3) kindergarten enrollment; column 6, e.g., presents the difference between the educational immobility 10 As we are using cross-sectional data and institutional indicators that do not vary over time it is not possible to consider canton fixed effects. 11 The predicted values represent the average of individually predicted probabilities of child advanced school track choice after setting the parental education variables to the respective column-specific values for the full sample. In principle, one may study educational mobility based on the conditional probability of middle school attainment, as well. However, as the relevance of parental background appears to be limited already at a descriptive level (cf. Table 2) we omit this additional perspective.
indicators shown in rows 1 and 3 of column 4. 12 All values are negative and indicate a higher intergenerational education correlation in a scenario of late (line 1) than early (line 3) kindergarten entry, which agrees with our first hypothesis (H1). Three of the four indicators are statistically significant.
In Panels B and C we investigate the association of age at school enrollment and time of tracking with educational mobility. Applying the same prediction procedures as in Panel A we find that the role of parental background is significantly lower in regimes of early school enrollment and late tracking: in Panel B, the difference in the probability of attending advanced school by parental background is larger in a scenario of late than early school enrollment. The entries in columns 6, 9, 12 and 15 indicate that these differences are significantly different from zero. Similarly, in Panel C the difference in the probability of attending advanced school by parental background is larger in a scenario of early than late tracking. This is confirmed by significant absolute differences in columns 6 and 9. Only the insignificant entry in column 12 deviates from this conclusion. 13 Overall, however, the evidence confirms our hypotheses (H1-H3) when we consider the three institutional features in isolation.
Joint consideration of the three institutions for the entire population
As step two of our analysis we consider the three institutions jointly in our vector of institutional indicators (Inst). This more general estimation framework allows for institutional interaction and correlation patterns. Also, the contribution of each of the three institutional features can be evaluated ceteris paribus. Appendix Table A .1 presents the estimation results 12 The values in columns 5, 8, 11, and 14 describe the difference in educational mobility in a scenario of early or late vs. an average kindergarten entry age. 13 Compared to the other two institutions age at tracking yields the strongest difference in the conditional probability of high education (compare the entries in columns 1-3 for rows 1 and row 3 in panel C relative to these differences in the other panels). Also, the absolute probability of attaining high education is higher in cantons with early tracking independent of parental background. We do not discuss any such level effects but instead focus on the relevance of parental background.
for the full sample in its first two columns. We use these results to test the joint statistical significance of the institution-specific elements of the coefficient vector 'd' (see bottom rows of Table A.1). For the full sample, we find that the coefficients of the interaction terms of parental education with the share of 4-years-olds in Kindergarten and with the grade at tracking are statistically significant at the one and ten percent level, respectively. In contrast, age at first school enrollment does not modify the correlation of child and parental education in a statistically significant way. This differs from the results of the analysis in step 1, where each of the three institutions significantly modified educational mobility, when considered separately. 14 To interpret the estimation results we repeat the prediction procedure of Table 4 .
Again, we generated the predicted probabilities of attending advanced school conditioning on alternative values for parental education and for the considered institution. As before, all other explanatory variables are left unchanged. The results are presented in Table 5 . Panel A describes the association between age at kindergarten enrollment and educational mobility.
The results are very similar to those presented in Table 4 . The joint estimation confirms that educational mobility is higher in a scenario of early (line 3) than late (line 1) enrollment in kindergarten. The differences in predicted probabilities are partly statistically significant.
The results in Panel B describe the association between age at school enrollment and educational mobility. While the signs of the absolute and relative differences in predicted probabilities match those of Table 4 , the predictions are no longer statistically significant.
Thus, early school enrollment may be correlated with higher educational mobility but the estimate of the correlation is imprecise. Comparing the entries in columns 6 and 9 of Panel B
in Tables 4 and 5, the magnitude of the effect declined substantially after controlling for the other two institutions in Table 5 .
Finally, we investigate the relative role of the age of tracking in Panel C. Again, the magnitude of the correlation with educational mobility declined in comparison to the evidence presented in Table 4 . While the pattern of higher mobility in cantons with later tracking is confirmed for the calculations of absolute differences, the effects are now insignificant and even change sign when we inspect the relative differences. 15 Overall, our "horse-race" analysis of the three institutional features yields for the full sample that out of the three institutions studied age at entry to kindergarten is most strongly associated with the extent of educational mobility. Interestingly, the association of the tracking regime and age at school entry with educational mobility can no longer be confirmed once kindergarten entry age is controlled for. This also suggests that the prior literature might have generated different estimates of the causal effect of, e.g., early tracking if additional educational institutions had been accounted for in the estimations. Next, we study whether our results hold for the native and immigrant subsamples separately.
Joint consideration of the three institutions for native and immigrant subsamples
We saw in Table 2 that educational outcomes and intergenerational correlation patterns differ for natives and second generation immigrants in Switzerland. Therefore, we test whether the relevance of institutions for both groups' intergenerational education transmission differs as well. We estimated multinomial logit models separately for both groups. A likelihood ratio test yields that the full set of coefficients differs significantly at the 1 percent level between the two subsamples; the estimation results are presented in Appendix 15 One might suspect that the loss of precision of the parameter estimates in Table A .1 and of the predicted probability differences in Table 5 is associated with the correlation of the three institutional features. However, based on the 26 cantonal observations we obtain a correlation coefficient of -.42 for the correlation between the share of 4-years-olds in kindergarten and age at school entry, similarly of .45 for the correlation between the share of 4-years olds in kindergarten and age of tracking, and of -.18 for the correlation between age at school entry and age of tracking. Therefore, the lack of statistical significance does not seem to be driven by correlations. education (see the bottom of the table) show that only the share of 4-years-olds in kindergarten yields significant interaction coefficients and thus modifies educational mobility.
The predicted parental education effects and their correlation with the institutional frameworks are presented for natives in Table 6 and for immigrants in Table 7 . A quick glance over the differences in the predicted advanced school participation probabilities for natives yields that none of the institution-specific differences in predicted probabilities in columns 5 through 15 is estimated precisely. The signs of the differences match our expectations with educational mobility being higher in scenarios of early kindergarten and school entry and late tracking. The situation among immigrants differs only slightly (see Table 7 ). In this case the kindergarten effect yields precise estimates with respect to absolute probability differences. The relative differences confirm the higher level of mobility in a scenario of early kindergarten participation for immigrants. The simulation experiments involving the other two institutions, i.e., early entry to primary school or late tracking, yield no clear results.
In sum, the estimated correlation patterns of child educational outcome and its overall determinants differ significantly for natives and immigrants (see Table A .1). The predicted effects of the institutional framework on educational mobility, however, yield similar results for the two subsamples: for both groups particularly early kindergarten enrollment is associated with higher intergenerational mobility. The effect is larger and statistically significant only for immigrants. This result is plausible if early kindergarten enrollment contributes to balance specific disadvantages of immigrants such as language ability which are less relevant for natives (Currie and Thomas 1999, Magnuson et al. 2006) .
Robustness tests
We tested a number of alternative specifications to investigate the robustness of our results. First, we replaced the measure of highest parental education by paternal or maternal educational attainment. Second, we modified the indicators of the institutional framework.
Because we already discussed the general robustness of the school enrollment and tracking outcomes elsewhere (see Riphahn 2006, 2009) we focus here on the institution which is most strongly correlated with educational mobility, i.e., kindergarten enrollment. So far, we used the cantonal share of 4-years-olds in kindergarten as our indicator. Alternatively, we can use the average age of children in kindergarten by canton. We preferred the share of 4years-olds as our baseline indicator because in contrast to the average age of children in kindergarten it is independent of regulations of the age at school entry.
The robustness tests in their various combinations confirm that out of the three institutional features age at kindergarten enrollment has the strongest impact on educational mobility. They also confirm that the correlation is stronger for immigrants than for natives. In Appendix kindergarten is used. This confirms the direction of the association between the average age in kindergarten and educational mobility and the difference in the magnitude of the correlation across subsamples: again, early kindergarten enrollment appears to be much more relevant for the educational mobility of immigrants than natives. Finally, Table A .4 presents the results when using maternal education instead of highest parental education. Again, the predicted effects of the kindergarten entry regime are larger and more significant than those of the other two institutional features. This result is again stronger for immigrants than natives (not presented). When we use paternal instead of maternal or parental education the results for the full sample are statistically insignificant (not presented to save space).
Conclusion
We observe substantial heterogeneity in the extent of intergenerational education transmission across countries. Much of the literature on educational mobility is concerned with the measurement of causal effects of parental genes and behavior (nature vs. nurture) on education transmission (for a recent survey see, e.g., Holmlund et al. 2011 ). However, factors related to "nature and nurture" may not be central to the explanation of cross-national differences in educational mobility. Therefore, we study the relevance of educational institutions for mobility outcomes. This article takes advantage of both, institutional heterogeneity between Swiss cantons and a large administrative dataset to determine the association of intergenerational education mobility with three features of the education system: age at kindergarten entry, age at primary school enrollment, and age at tracking. In order to justify a causal interpretation of the estimated correlation patterns our estimations condition on a rich vector of proxy variables to account for unobservable determinants of educational attainment at the cantonal level. Since the effect of educational institutions on educational outcomes may differ across population groups we separately investigate the heterogeneity of the effects for natives and immigrants.
We find that early kindergarten enrollment, early primary school enrollment, and late tracking are correlated with or even cause higher intergenerational education mobility. Prior studies looked at these three institutions mostly in separation. Our approach allows us to go beyond institution-specific analyses, to determine the robustness of the findings for individual institutions, and to evaluate the relative impact of each of the three institutions. We find that the age at kindergarten enrollment yields the largest increase in educational mobility. The other two institutions may be correlated with educational mobility; however, conditional on age at kindergarten entry their effects are insignificant and small at best. This apparent interdependence of institutions within an education system has not been discussed before. The finding is important for research that focuses on single institutions in separation: while these institutions may appear to affect educational mobility when considered separately, they may turn out to be irrelevant once additional features of the education system are added to the analysis.
A comparison of the results for the educational mobility of Swiss natives and second generation immigrants yields surprisingly clear results: the relevance of early kindergarten enrollment is substantially larger for immigrants than for natives. In fact, the predicted effect for natives is not even statistically significant.
Our results are robust to a broad set of control variables in the specification, to the change of parental education indicators, and to different measures of institutional characteristics. The findings suggest that if policy makers wish to enhance educational mobility through adjustments in the institutional framework, allowing for earlier kindergarten enrollment might be the way to go, in particular with respect to immigrants. The findings suggest further that heterogeneity in pre-school institutional arrangements may contribute to explain cross-national differences in intergenerational educational mobility. Woessmann, L. (2010) Note: Columns 1-3 present the average predicted probability of attending advanced school for the full sample after setting parental education indicators to low (column1), medium (column 2), and high (column 3). Each row assumes a separate institutional framework with early, average and late entry to kindergarten, entry to school, or secondary school tracking. Cantonal average values are used as average indicators, for the early and late regimes one standard deviation (SD) of the value is deducted or added. Columns 4 and 7 present the absolute differences, columns 10 and 13 present ratios of predicted probabilities. Columns 5, 8, 11, and 14 present the difference between entries in neighboring rows in the preceding columns 4, 7, 10, and 13, respectively. Similarly, columns 6, 9, 12, and 15 present the difference between entries in neighboring rows in the preceding columns 5, 8, 11, and 14, respectively. In parentheses are standard errors bootstrapped with 600 repeated draws. ***, **, and * indicate statistical significance of the presented figures at the 1, 5, and 10 percent level, respectively. All entries are tested for significant difference from zero except for those in columns 10 and 13, which are tested for difference from one.
Source: See Table 3 . Notes: see Table 4 Source: see Table 3 , based on estimation results presented in Table A .1. Notes: see Table 4 Source: See Table 3 , based on estimation results presented in Table A .1. Notes: see Table 4 Source: See Table 3 , based on estimation results presented in Table A .1. -45,692.83 -33,623.83 -11,868.34 Source: See Table 3 . Notes: see Table 4 Source: See Table 3 . Notes: see Table 4 Source: See Table 3 . 
